[Effect of bone morphogenetic protein 7/poly (lactide-co-glycolide) microspheres on the in vitro proliferation and chondrogenic differentiation of rabbit bone marrow mesenchymal stem cells].
To evaluate the effect of bone morphogenetic protein 7 (BMP-7)/poly (lactide-co-glycolide) (PLGA) microspheres on in vitro proliferation and chondrogenic differentiation of rabbit bone marrow mesenchymal stem cells (BMSCs). BMP-7/PLGA microspheres were fabricated by double emulsion-drying in liquid method. After mixing BMP-7/PLGA microspheres with the chondrogenic differentiation medium, the supernatant was collected on the 1st, 3rd, 7th, 14th, and 21st day as the releasing solution. The BMSCs were isolated from the bilateral femurs and tibias of 3-5 days old New Zealand rabbits, and the 3rd generation BMSCs were divided into 2 groups: microspheres group and control group. The BMSCs in microspheres group were cultured by 200 μL BMP-7/PLGA microspheres releasing solution in the process of changing liquid every 2-3 days, while in control group were cultured by chondrogenic medium. The cell proliferation (by MTT assay) and the glycosaminoglycan (GAG) contents (by Alician blue staining) were detected after chondrogenic cultured for 1, 3, 7, 14, and 21 days. The chondrogenic differentiation of BMSCs was observed by safranine O staining, toluidine blue staining, and collagen type Ⅱ immunohistochemistry staining at 21 days. MTT test showed that BMSCs proliferated rapidly in 2 groups at 1, 3, and 7 days; after 7 days, the proliferation of BMSCs in the control group was slow and the BMSCs in microspheres group continued to proliferate rapidly. There was no significant difference of the absorbance ( A) value at 1, 3, and 7 days between 2 groups ( P>0.05), but the A value at 14 and 21 days in microspheres group was significantly higher than that in control group ( P<0.05). Compared with control group at 21 days, in microsphere group, almost all nuclei were dyed bright red by safranine O staining, almost all the nuclei appeared metachromatic purple red by toluidine blue staining, and the most nuclei were yellow or brown by immunohistochemical staining of collagen type Ⅱ. Alcian blue staining showed that the content of GAG in 2 groups increased continuously at different time points; after 7 days, the increasing trend of the control group was slow and the microspheres group continued hypersecretion. There was no significant difference of the GAG content at 1, 3, and 7 days between 2 groups ( P>0.05), but the GAG content at 14 and 21 days in microspheres group was significantly higher than that in control group ( P<0.05). BMP-7/PLGA microspheres prepared by double emulsion-drying in liquid method in vitro can promote proliferation and chondrogenic differentiation of rabbit BMSCs.